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m m m 




Steffi 

[0002] HIFU (High-Intensity Focused Ultrasound) J $>fcf\*ffiWt&ffi^ffiWffib\< ^tzM 

of Lifewm^tfrb, m^(D^^mm<. ^mmm^mmhmmx^m 

[0003] i^t, m^m^m^mmR^^m v ^tcmmmmi^ ^xum-r^ 
[0004] #fF^cg^i (#H2ooo-237205^^) ^ BMimikmrn^mm^^t^ 
x^mm^mHnhtitcm^mm^m^^x, ^wj^m^m^mmm^n 
te?jjmm^tstix\,^ 0 z.<Djjmtt%ivx, ffi^mm^—vtmm^—vtiz 
zmbthZo mnt&m^-Fxte, m^B±m^m^^xmmnM(Dmnmm 

&mMm*bm^m&nffif&irz>z.bx\ ^n^m^mm-r^tti^mb^ 
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[0005] #fF3CiK2 (#H2002-369888^#) Xtt, ffimz.tk&ttM<DmM@L 

immm. (t» mmttm ^jT^4^xmm.u ^^m^m^m^mmt 

jjfa<Dwmt>mm&ftz>o ^(D^m^^xs^^t^m^vT/u^^xmm^ 
mmm^—^mmmm^m^M^co^mKx<>xmm^mm^x^^ 0 
[ooo6] mwrRx/^mizx^^t(Dx^t^m^m^n^mm^mmmti,x, xm 

CTiHg (X-ray Computed Tomography) ^ MRI (Magnetic Resonance Imaging) §§g 

te, m^^mmMm^^xm^m^m^^^^tx^^o m^mm 
m m&nmmifrm^&bit&isX}) r/^^m^tix\ ^scm. M^smt 
tvxteM&mzmmtf&Zo xmcrmm. mri^b, PEngg-ete, 
^fimmnm^mt^h<D(Dmmmu(D^^m^mz.m^x\ ^tK m^mm 
i&kitmvxvT/^^mz.mm&foz> 0 

[0007] ftm&tmiiffifcxv). \m\z.^xmt-r^m^m.mm^(Dmmm^(D^Lwm m 
tmbthz. ^(Dmm^m^^xm^mm^mimfmKMm^^mmw^ 
^mc£%mm&m^-f%z.bx\ m^mm^tMm^xmm^m^m^m^ 
mzx^m^m^^t^mm^mm^mmm^vTjv^j^xm^x^ 

[ooos] wt, i^W}^m^m^m^tcmm.m^mm(D^^.m^mm-r^ 0 

[0009] ¥fnXffii3 (#H2003-144412-^-^) Xfe^ ^Wmi^mM^.&MR13^^cWi 

^^#u-c*5< 0 m^x, m^mmmm^m^^x^M0:(D2^7ummiMi^m 

Ei^tegSrf&^U 2^5c®fS^ffii-2)o ^Wbfc2^C^c^fffl^±fEO^§P 

n&is*vbm^&mm&^M&&<DMmmmz.w%&ttz.tx\ vt^^xm 
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[0010] #fF;3»4 (#§|5p9-24034#^«) ^^tK^^MRI^g(Dv— 

[001 1] #fF^CMl : 4# W2000-237205^# 
#fFi:i^2 : #^2002-369888^# 
#fF3Ci&3 : 4#|!f§2003-144412-i§-<k$B 
#fF^Ci^4 : #|g5p9-24034^# 

[0012] «rfpsn»i©ftflrett, mmmm&WinmmqKDftmtz. mmw&B&VL*- 
^fcsfcv^Rsias&o&o ^f Cx mm<o?ti&m&\z.m&mz.&tnz.bti. mm 

[0013] #rp^c^2og^-ett, ^ttf{c#^jfc^<D3^5ciii^i. yr/^-f^-c?5i# 
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[0014] #fF;£ifc3<D&flf-Cii, m^fe21lk7m&ti*hnbfltzM®Ln$Lb. MRI3#C5gH 

-era, &j&tettfe'tzzbifimX:t&\ 
[ooi5] wftxm4izmm<D8ffiT?^ MRimm.^nm-z. m^mzxzmmz-it^xy 

[0016] &&W<D g tttt, ^**f^<D3^7c6<J^#:Wj^tilU &&MM<Dmj& J $>tm}<D 

b^^ti^m^tmm.m^mmRxfm^mmmmmmm-r^bKh^ 0 
[0017] &&m<Dm&&ftmtiito&mi£. &&ttmtc*tvcm : *$i&mstmu 

^ffi^jH^KIBg^ ^S^^2»ffi©^i» _b^*ft:g-t-5iiC5S2Bfffi (£*T 

i^m^3^mm.bvxvr/^^Kmm^ti^mmm^b^m^ 0 

[0018] *38W©jB#«*&«3g«-eW:, ±IB^jgi^^flc«)^W^e^^v>btt, _hfB<£> 
[0019] #$BWOjItffe«^g-m % ilES^jS^tt^m^g^fflVN^ #:»]{c#o 

xmtir^m^mm^mmm^m^^m^b.m^fitcm^Mf^'r^ 
mm:. m<Dmm.^mmm^x<>xnbtit^3i[k^mm^mm^mm.^m^b 

[0020] j^t, *!SW©je#»^ib«lw|gg(i)o#a^ov>-ctftM-r5o 

[0021] ®^^fr»3^m^g«, ^S^^^bTj@#iS^f?b_h|EMS*j^d^<D 
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[0022] (2)±mmmxfm2(Dmm^mx^KKm^^^n^\ ¥tfe<cv^o 
[oo23] o) ±mm&Tfim2<D&m*mx&mz.i&^m.\?—j*<Dm&m&nt£\< \ ^ 
[0024] (4) ±$smmm\z.m\ Jtum^n^mn^. xr*. ±is^ 

[0025] (5) ±mwmmm^mm.m^x±mm^M^n^mmm^wmir^b{z 
x^,±m^M^<D^(Dm^m^^mRx^xn^^mi-^b^m^ 

[0026] (6) ±mniRxfm2<DM^Wimmtt£<>x%invtc±mRmim 

[0027] (7) _hfE#:l!jfP«^2o<D^ffid^^?)^./^7 B l/— yf^oV vCfrfcV \ _h|B 
[0028] (8) ±IB«liE^©»)#^^T«MfeWfffiS:^b**, _hfS*IS*j-«lOilGi 

[0029] _hfE©je#«t^«jifew^e(i) k^m^m^ 

«*«©flRjp© s m&m(Dm*b*3&5iVT/i'?^j*mm&bL,x±mm&m*< 
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o 

coo3o] *%w(omm.m^mw.te. ±M<Dm^®.mh&mmmi)*m^^mm.mmm 

m.mmm^nt. ±m^Mm(D3^mi0L^^-r^3^mm.mm^ _lie 
^•r^mwrmi^mm^ut. ±mm^mmm^xm^n^±mmR^2 
tcmmmm^mt^. ±.m^7mmmmn^h^m^2^7tmm^mm& 

[0031] (12) _h|B3^^n®^«, MRIpj^> X|S|CTK*gU PET®^Ofi^7^T-&5^{;i 
[0032] (13) ±|Emi^^m20®^^^M^ie:J;5ii#®f®(D|3J^M^, -tU^/S 

[0033] (14) Ji|E3^H^f^*^(D^lH5X«^^^0#itfcAX^^^^« 

n^^-r§±ie3^5cH#^*5{t^>M^g^^^^, ±mmmmm<D^Lm 
[0034] (is) _hiE^i RTfm2(DM^&mm^£zMiMLmm<D®M$Lmk. r^K^js 

■f-SJh|B3^5cW^{C*5(t^lO»^^^^t^, _hlSmi-S.^2^^Sc^M 
^£5jg#M^JilE3&5G®^<bttW£^^ 

[0035] (16) _hlEM^^^^bT_hlE^S^<D^t!]^Mi-^^{e:J:«9, ± 
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o 

[0036] (17) ±IEffMi5«*«r«aWttfeb-C, *ife©_b|BIA WBfffi*«rai-5-W5*JI* 

[0037] *mm<Dm&m{mikmmmizttit£. m^mj^x^mmm^^yt^w- 

[0038] ^IS^(Djg^^#:»^ffi^«-e{i % 2o©Stt^tt^[a5tS»t^^^^ 

4J»xwmx%z> 0 ^mm^m^^m^mmmxi^ m^mmx^Mm^ 

[0039] ±mm^m.i^Wi^mmm^m^x, ts^ofttt^^-c, m^&fts 
mmm^m^tcm^mmmmmxi^m^cDmm^m^^x^mm^ 

[0040] JifElg^#Wrt&m^m£fflV^ J»^*^rao#i@£«U 
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m^i-zmm.m^mm*Mf&-rz>o ^mm^m^m^mmm^m^^x, wm\z.w 
^xmt^m^mm^(Dmmm^])T/v^M,xm^'t^mm.m^m^mm 
-e#, ^m^w^x^^m<7)m^mmm^^3^7tmm^ m^tcm 

mmm 1 

[oo4i] mm. mmmi<DM^&i£m&mmm<DM&&^ir7uv?mx&z> 0 
[oo42] Ei2te. mmmi<Dm^i^Wi^mmm^^^x, — ^&mz>mm*<Dm 
f&&^-fmxh% 0 ^r. mi, 02^fflvNT, ^wtv- ym&nz>mm^^xWL 

[0043] m^&mM+i3nm&<n&mm+7!)^m£&^thtcmm&h^o mm*?—j» 

^■X^m^tl^o #JEE«5R J ?-T?S^&UfcKI*^=i— «,TGC(Time Gain Contr 

i-fhtitcBFim^m^fi. &&m&Wi&i7X}f7**m^&&isti2> 0 mxz 
fitt^f^rm^n^ x*^^s<—#-i8x^m$<DffijEtmx.bth, 2^ 

[0044] sflnr— frbtotiztitcRFm -^-fi. #:»^m§P20fc^btb, ^r-c 

m&wmmi®2 uzmv. mm* 1 3<Dmm.mm zmtts^x^ k 0 

[0045] ^^fS^^^ii-^^fi^T^^^pTtgT^o fjlK^iSfete, #H$H^13£ 
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[0046] W±o«I^^^^M^l3^LT, H2^1^fc5^'^^— >-&&SHfei- 

[0047] HUM:. ^ife0!IlOS : i L ^#:l!]^W^g^C*5V^T, *^l®^ilig-r-5^»^ 

aHfeffi76£MiaU !(MfeB76©Bi^^gHbbTV>< 0 #j»-*§-77a, 77b 
, 77c, 77df2^»-r5*&SE^<Z>teg£r^i- 0 

[0048] mi2fi, njffi^jKos^ftflci&tfettjse^^v^, mii^-r^s^<D»)# 
[0049] ®i3tt, ^ife^iios^^ib^w^a^v^, mm-r^y^—j^mx^hfi 

[0051] g|4te, ^Jfi0!|lOM#jK«:l!j^ttJ^«^*3V^, 3&7n^ra&SKtfc3E*fifc^ 
[0052] 051*. ^^g^Jl<D®#^^»)^W^g^-^V^-r, ft mzXZtfi&ttMtO&Wjm 
[0053] J^T, Hill, 01 2, Ell 3, EJ3, m45r#^U-C, 'W:7V— Wm<D31k 
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x y 2 

[oo54] nmmtois&vttoahtiimmwrzn* y<4^—^m<D^m±.^mir^ 
[0055] rr-e, miiK^-r^—<Dyzmm^76Km s u mm-tz^^— j*mx, mmm 

76^mMVXm<^MM<DiiLm77a^ 77b, 77c, 77d^JlM{C x «^®76(D®^ 
^mtott&£tt%L<DWl%*3%X-Z>o HP*>, tfe2t*tfctf>&S77a-»77 
b-*77c-*77d<^H&g— »ffeffi76&»iau *#ffi76(D®^#tbUT 
VK^<£>irr5 0 ^DP3\ 012^^5^, *^ffi76-e#b^^*^<02^5n 
Wflfctt, ^S^(DSj#^*f^b-C^^b. S*j-^<7X&g77a, 77b. 77c, 77dK 
:fctt5SW&*lfeifi76©2&7GPiffc78a, 78b, 78c. 78dO<t9^^b«o *fc. 

gii2^i-j:5^, m&m76xnbtiztii&tt£:<Dmmij6Lte. &&tt&<ow}&z 

MfcV. ^S*j^^«77 a> 77b, 77c, 77d{£:&tt52#C5G$rJgIitf§>79a, 79b, 
79c, 79d(Oj:9^^bi-§„ ^T?fc578a. 78b©2«fe7CpflfeSrJ:fc 

^^®^80^^«9mbfcl^C7nff ^^81a, 81bte, |gi30>J:5tefc3o ft 
-5§-j&^81a, 81bte, ^rtb^tV, 012t^-r^*^(D2^5uWS^79a, 79b2h 

[0056] tfe£^as*&ffifl.^SK»£fctt, mm-tZzris- J»mTtf3*mj&D^h£k 

&mm-rzz.k&x$z>o mcm^wmxhox^m^mmmik^i-^m^x 
<>x2ik^mm^m^ti^>mm<Dmm^i-im^(Dx\ mm-r^u-^m 

^nm^<>x^^m&<D^^mx^mm0.^mmi'?>m^mm 
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[0057] ^m^^M^^mm^^^JM^r^m.m-t^o ^^—^mc 

m<D^M^(D^Lm^ir 0 ffim<D%b. M3X\ 9 =ObUfeU ^rSffixz^^ib 

v ^m-r^t^K.^ 0 <t> 90 0 „ 60° , 30 0 , o° trnt^^t, 

X 

mu^-tx?^ nm<i>iz£<>xtfim£tiz>&W}m-mk&m.}iz> 0 mmmm, 
mmz&mm&wtfe^x, m5<D£?tj:y77z$:#>^ ^.(Dm^hm&^^mm 

y z 

x y z 

V =Vcos (J) sin 0 ••• (^tl) 

X 

V = Vsin 0 cos 6 •■• (|fc2) 

y 

V=Vcos0 •■{W3) 

Z 

ftKmmmm*m^xttM®<Dm%&fe^ttmxm^mm£tLX\,^ 
m^ti^^y'u—^^m^^x.mmTimn^m^m^mri^^M^ 

[0058] m&f&&&flr&irz>m^ tB2+B§8SrffiiS*f«itt2onrtB-C«>5 0 o**K W 
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[0059] «$isttmfe, ^^y^mth, m^mz<D^m$*:^ ^m^a^mm^ntj:< 

[0060] eii4«, mmmKDm^i^wj^mmm^^^x^ ^n^<Dwmmm\z.^ 

[oo6i] £-t\ iM82x\ mmttez>7u-M> (mm^—j^) zmm-tZo xas3T% mm 
j*tik7u-j*k<DmxttKi®mmw&3Ynirz> 0 nm4x\ ^Kmmmw 

K£<>X7kiZ%&&ttm<D&mmS0fab*?fr<Dm$k(Y e s^ No)£¥UBfrU Jt(Yes) 
-^^jp 7 i/-Ai:bT#^^$^o XS82^^X@85^«9agb, -5£Bf P^ 

[0062] j^r. ^ii^io®^^«]^m^m^fflv^c®^^^g{cov^Ti^pj-r 

[0063] ®6te % ^M^Jl<DM#^#:li3^t±iOT^V^cjS^^^M(D»)^|^^ 
[0064] |!|7te, ^^Jl(DM^^^»j^tU^M^fflV^c^^&^^g^«^^-r^ 
[0065] WT. El6^-r7ti-^^-h{CoV ^Ift^-T^, X@ir% ^S^tD/W^ 
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o 

[0066] m7iz.^-rmm(DMm*, mu^-rmm^m^m^x. imimm^o^mti 

[oo67] mmmi(Dm^mi^m^mmm^xmhti^3^i^mmmm^n\-wm^ 
&&wmfem&*smtts:z> 0 m^mm^Km^ti^m.^Mxmmmmm<t 

m<D^mmm^m\^x. mmmmm+23<Dmft<Dm%^\,^x^ mmv-j*? 
*-^-iixmirzmmmm&M'Mu m^(DMM^mt^^tx(ur, 

[0068] mi<vjfmtvx, mmmmM^23&mmmmfrirmM&mwrtzxm&m 
if tbthz 0 fcm&mm^m^^xm^&mMtt&m&it. &&tt&&mz*7 

&<#«9. fem#fc&&Mm<Dmmmk*m^t5thx\,^mffi<D&&M,x^ mmm 
[0069] m2(D^mtvx^ 2&%TU4&w^femmmmT23&mmir%jfm>mif hti 
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[0070] ^MM<DVT/^4^3^7vmmmt, &&ttm<Dmmmmzm^~rz>jj 
mz.^\,^xwim-rz>o 

[0071] S8 mnM2<DM^$immmm\z.&\, vr, ^^jiHiw^^a^TnibH^ 

[0072] ^jfe^20j@w^^^e^*3v^. mhfitz.wm(onm^m^ox, mm^ 
*^3fcyiimmmm^U55x-m^irZ)~£x\ 3^.^m^mm^nmm.mx 

[0073] H9tt, HJ6^3<Opj«l«l^|g«<Olbf^«rlftMi-«7n— hT*fe^ c WT, 
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MRI^X^CT) \Z£Z1^tt&<D3#.5cmQL&ty&"t'Z>o XM67X\ 

7ox\ nffimzntci&tomm&m^-tZo 
irmmmmb&mi-%Mf&mm^\,^x(Dm.w&^m'tz>o 

[0075] MRI. XmCT, PET/CT^(Dflil<DW^#^gK£o-C, **<J^^#$^fc^ 

j*-7*— i6(Dm±ixh^RFm^m^ ^r, m^^m^mmwM^mw. 
m^mixmmu z.<D®M®.WKttj&~rz>. m<Dmmmmmm^z>3ik5m 
m^h(Dmmmm.(Dmmi±w^mmmm^mw.m.n , mu73xm-&-r^o rn^rn 

tzM&mnxw&&*mi£tt^bx^ifexihz>o ^Mn^mm^m m&m 
zftfex^nsmx-hZo 

[0076] ^rbT, mmmitmm<D^mx\ ^^n^(D3^^wm^wm^m^2oxn 

&mttmz&W}£-&. ^mmmnm^.m5xmmmm<Dnmm^n^\ mmm 

j®tt&mfabmfeL.x\, ^(dx% m&m^<DA^mM(D&w$:%Lrt-? mm. 
&m^x%% 0 

[0077] m^m^mm^^m^n. ^(Dm^^mn^tcmmm^m^'r^^ 
tf&ztK mm^wmmm^Mi^x, ±Mxwiw\j-z.*m*mm^^bx*smx 
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^mmmnm^msxn^ \ 2^m^nmm-r^txmm^^tc.mmm 
[0078] *fc, 4&<Dmm£mmm\z£Z3&jmQL&4&7t#}. ^t&ftmm±\zMMm 

[oo8o] mnmj&mi<Dm&&{m&mmm<ommtt'i~7x'<5>?mo 

\m^mmm\<Dm.^mwm^mmm^^x^ 3^^.m^m<^mM^ 

m&x<Dm^m&m~rm 0 
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mi3mmmi<D&&&mhtitmmmz.&^x, mm-tz>7u-j»mxmbtiz>& 
mummmi<DM^$ifcmikmmmz#>^x, ^&n^(Dwmnm\^^xff 

[oo8i] io-m^MM. u-mmv—*?*—'*—. 

fcfe^% 14—Time Gain Control, 15---A/D^k§£, 16— ^fglf— A7^- 

— , 17— -SilfclWftSrtBJ, 18- ^^v=j>^— ^ — , 19—^«R, 20 - -friM&m 

as, 2i-aHfeffcttfta»aj % 22-mmmmn. 23-mmmmm^. 30, 31-^ 

&S2*#l<£>teg> 50a, 50b-f&2le3Wfr£>®r/f 51-"ftMtt&rafl&t;3*8lS 
, 52a-^|B^(D»f^^50aSr^£f^W7 P V'-V^, 52b-f&!fc|B#6©»rJite5 
0b*r£t^V:7V— I'flU 53-^^^t?«|fi^<D3^5n®^, 54-f&«? 
ffl®#^<^^^ig^i-[lJ^, 55-^*J^<DyT^^3^c5n»Jpj^^ 
g&, 56---te8§UBS#^<DMTOg, 71-#J#Hkgt3:^gB, 72-3^7n|iJ^lBti 

§b, 73--tttu»f®^w^g^iH5, 75-mmmmm- 

76---«ftk-^*fcSK 77a, 77b, 77c, 77d-^**f#i<£>{&g, 78a-^ 
^^<D^g77a(C^o(t^ : g : IS»#®76<D2^:^®^, 78b-&&tt&<DfiLm 
77biZ#>rt%M^$im&m76<D2?k7i.m^ 78c-l£^#Wteg77cK:*5ft3 
j@#«»flfcffi76©2#C7GPSHfe. 78d---;|£S^CDteg77dK::Jott5M^i&3f^K 
7602^c5nW^, 79a-&fi^<D&g77a^#k;ft52&5n®rJliIi&, 79b- 
S*l^^g77bT?#6>n52^5n^H^. 79c-- ^^^CO^g77cT*#e>tV 
52&7G®rJlPH£, 79d---^S*j^O^:g77d-e#e>tl^2^:5n»f«®^, 80---78 
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a^78bSrfi*a^fc>*fcH^, 81a-79a(D1^7c{f ^^M, 81b— 79b©12fc5cft 
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m*&Tujmz.mm£fttcniRxfm2<Dm^femM*b, mmmiRnm2<Dm. 
mm^^mu mmwmm^^s^m^m^m-f-^m^m^t, mm 

fito 

M mim\\^mk(nm^mm)mmz-#>\^x, mmw-wmmz-m^m 
[5] mMmiizmmnm^&w-WitfimmwKm^x, mmmmmm&mwtmfevx 

mm^MM<DW^mmm^WmT^tiz^^mm^M^<D^U(D^m 

mmmi^mm<Dm^mw-m^mmm^^^x, itutsmmu^os^^ 
^Kx<>xmnvtcmm^mm^<Dm^(Di^im^mx(Dmmf^w-^, mm 
wmm^xn^^t^mtir^m^i^m^kmmmio 
ra m^mi^mm^m^^m^mmm^^^x. mmvmmm*2mj!t^m 

[8] it &mfcmm<DM^mfrm&mmmzio\,^x, mw&&i$ik<nmi*\z.&K>^ 
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do] mMmmzmmvm^tiitttmmwKm^x^ wm^MM<D3^m^W}^t. 
[ii] m&mizmm<Dm^&im&mmw*m\<^m&m^mw:xfr^x. tamfc 

, m^3itk5mmmm&frbnfott2^^mM 

[12] n^m^mm^mmm^mm^^^x, huie3^c5cw^«, mri®#, xmc 
TBt, PKTm&<DffitLfax&z^b&¥?wib-tz>m&Wi^mwi 0 

[13] ft^«ll^lB«o®^ti^gi^v>T, HuS5miS.U ? m2^S#^fiiM^^ 
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So 

[15] mMmmcmm<Dm^m^mm^^^x, mmrniAxfin2<Dm : &mmmtt 

tmx-wtfett^bmkbttmm.m^'mWo 
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